
comments that addressed the GSO exclusion.

As discussed below and in AMSC's initial comments, the
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AMSC SUBSIDIARY CORPORATION

AMSC Subsidiary Corporation ("AMSC") hereby submits its

referenced docket. FCC 94-11 (February 18, 1994). AMSC is

principally concerned with the Commission's proposal to exclude

systems deploying satellites in geostationary orbit (IIGSO

systems") from the newly-allocated 1.6/2.4 GHz Mobile Satellite

Service (IIMSSII) bands and limit licensing of the new spectrum to

non-GSO systems. This reply pleading will focus on those

record in this proceeding continues to demonstrate that GSO

systems are at least the equal of non-GSO systems. GSO systems

have virtually all the technical capability of non-GSO systems,

including the ability to provide global coverage more efficiently

and a superior ability to provide dispatch-type services. The

hurdles before they will be able to offer service. These hurdles

record also demonstrates that non-GSa systems face substantial
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include unresolved inter-service sharing issues for both mobile

links and feeder links, a difficult international political

environment, and extremely high capital costs to build the

various systems.

AMSC's plea to the Commission is that it "hedge its bets'l in

the 1.6/2.4 GHz band by permitting AMSC's Gsa proposal to remain

eligible to use the spectrum. There is precious little spectrum

for MSS and AMSC's Gsa system is uniquely able to put the 1.6/2.4

GHz spectrum to use inexpensively and without resolution of many

of the inter-service sharing issues that confront global non-GSa

systems. For instance, AMSC's Gsa system faces none of the

severe feeder link problems that characterize the prospects of

the non-GSa systems. Moreover, AMSC can operate in the 1.6/2.4

GHz bands using Code Division Multiple Access ("CDMA"), and

thereby share the spectrum with non-GSa systems that also use

CDMA. Thus, the FCC can hedge its bets in this proceeding

without impairing the ability of the non-GSa proponents to go

forward.

The non-GSa applicants for the 1.6/2.4 GHz band all

submitted comments supporting the proposed disqualification of

Gsa systems. Several cite the allegedly unique abilities of non­

Gsa systems to provide global coverage. As AMSC has shown,

however, as few as three Gsa satellites can provide coverage to

all but the highest latitudes, and the Commission has proposed to

not to include coverage of these polar areas as qualifying

criteria. As Comsat notes, the Inmarsat and Intelsat systems

provide global service using geostationary satellites. Comments

'ri
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of Comsat, p. 9. AMSC expects that it will participate itself in

the globalization of MSS technology, starting initially with the

more financially sound approach of launching a satellite to serve

the United States and North America, where the market is

greatest.

The non-GSa proponents also cite the alleged time-delay

problem experienced by Gsa systems with their satellites in

higher orbit. Comments of LQP, p. 12; Comments of TRW, p. 18.

Again, however, the true picture is far less stark. As discussed

in the attached Technical Appendix, there will be no significant

qualitative or quantitative difference in the time delay

experienced by users of Gsa and non-GSa systems.

ane non-GSa applicant argues that GSa systems are restricted

to serving large platforms capable of supporting antennas

operating at 10 watts or more. Comments of Constellation, p. 7.

In fact, AMSC's first generation system will provide service to

standard mobile terminals that will operate with no more than 5

watts of power and AMSC's second-generation system will be

capable of providing service to hand-held terminals. l /

~/ As AMSC noted previously, although its second generation
system will have the capability to provide service to
handheld mobile terminals, AMSC does not believe that the
Mobile Satellite Service market for hand-helds is
substantial, since potential MSS users in rural areas will
be located in or near vehicles and service to handheld
terminals is inherently limited in its ability to provide
service inside buildings and at other urban and suburban
pedestrian locations. Thus, AMSC believes that many
customers will prefer to use a vehicular terminal with a
"docking station" into which they will plug their handheld
terrestrial mobile radio. TRW misunderstands this
characterization of the market when it contends that

(continued ... )
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Constellation also claims that non-GSa systems offer greater

reliability, because they have a larger number of satellites.

Comments of Constellation, p. 8. In fact, as AMSC has discussed

previously, a Gsa system such as that of AMSC is far more

reliable than the non-geostationary systems that have been

proposed. Comments of AMSC, pp. 19-27. Geostationary satellites

themselves are extremely reliable and have relatively long useful

lives of ten years or more. AMSC's system also is designed to

have back-up and restoration from the Canadian satellite in the

unlikely event of a catastrophic failure. In contrast, none of

the non-GSa systems have back-up satellites in position and the

probability is much higher that a user will not be able to

communicate with the non-GSa systems due to line-of-sight, power

margin availability or other problems.

Ellipsat claims that AMSC's continued eligibility as a Gsa

system proponent will cause severe capacity limitations for the

non-GSa systems, but it makes no showing to support this

contention. Comments of Ellipsat, p. ii. As AMSC has

demonstrated and as has been agreed to in the Negotiated

Rulemaking process, there is no penalty to having a Gsa system

1./ ( ... continued)
customers of AMSC's second generation system will need to
rely on these "booster ll units. Comments of TRW, p. 19.
AMSC's customers will be able to use hand-held terminals if
they choose; AMSC simply does not expect the hand-held
market to be substantial. AMSC believes that the non-GSa
proponents will arrive at the same conclusion when they
begin to appreciate the severe power limitations that they
will experience even at low Earth orbit trying to provide
service to handhelds in typical pedestrian locations.
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share with non-GSO systems if all systems involved operate using

CDMA.~/

Several non-GSO proponents also challenge AMSC's claim that

it needs additional spectrum. Comments of Constellation, p. 14;

Comments of Ellipsat, p. 21; Comments of Motorola, p. 33. As the

Commission acknowledged just recently, however, there is a clear

need for additional MSS spectrum. Memorandum Opinion and Order,

Gen Docket No. 90-314, FCC 94-144 (June 13, 1994). With so

little spectrum available, the Commission should not take the

risk of wasting it when AMSC has shown that it has a practical

plan to put the spectrum to good use. The public interest

benefitted from the continued eligibility of any system that can

provide service to the American public without impinging on the

ability of others to enter the market.

Several of the comments echoed AMSC's point that the non-GSO

systems still have substantial barriers to overcome before their

systems become a reality. For example, the non-GSO applicants

themselves focused on the severity of the feeder link shortage

that they confront. See~, Comments of Constellation, p. 56;

Comments of Ellipsat, p. 25. In total, the non-GSO systems have

a need for 2500 or more megahertz of bandwidth for feeder links

and many of the proponents claim that they must have access to

spectrum below 15 GHz.

~/ TRW also claims that AMSC's own system will not gain
capacity by accessing the 1.6/2.4 GHz band. Comments of
TRW, p. 16. This is an old argument that AMSC has already
rebutted. See AMSC Consolidated Opposition to Petitions to
Deny, File Nos. 15/16-DSS-MP-91, at 16 (filed January 31,
1992) .

'.
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The comments of Comsat and the European Union demonstrate

the sensitivity of the international issues that the non-GSO

systems must confront if they are to be successful. AMSC is

optimistic that the U.s. position will prevail, but at least in

the interim, the non-GSO system stand merely as proposals for

extraordinarily expensive domestic systems. There can be no

denying that there are substantial obstacles, particularly to

speedy success, and that AMSC's GSO system represents an

"insurance policy" that the 1.6/2.4 GHz band will be put to use

in the near future.

Another important issue that is receiving increasing

attention is that of orbital debris. See~, New York Times,

p. C1 (May 17, 1994) (attached). The FCC has a legal obligation,

pursuant to a February 11, 1988 Presidential Directive, to limit

the generation of space debris. See also Report on Orbital

Debris, prepared for National Security Council by Interagency

Group (Space) (February 1989) .11 The problem of space debris is

greatest at low-Earth orbit, where the chances of a collision are

much more significant than at geostationary orbit. il Moreover,

if there were a collision at low-Earth orbit, the impact on other

~/ AMSC understands that the Office of Science and Technology
Policy is in the process of preparing a report updating the
1989 report.

~/ In addition to there being less of a risk generally of
collision at geostationary orbit, AMSC's operational plan
(typical for GSO satellites) calls for saving sufficient
fuel for the end of its satellites' useful lives, to be used
to boost the satellite a 100 miles or so further from the
Earth, where a collision is even more unlikely and any
collision would not have any affect on other satellites.



- 7 -

Ghz bands.

AMSC Subsidiary Corporation

Lon C. Levin
Vice President and
Regulatory Counsel

AMSC Subsidiary Corporation
10802 Parkridge Boulevard
Reston, Virginia 22091
(703) 758-6000

Conclusion

preserving the eligibility of an applicant whose system does not

Respectfully submitted,

present these problems.

systems operating there, including vital weather satellites,

this and other problems faced by the non-GSa systems are not

susceptible to being resolved, but the Commission should face up

Therefore, based on the foregoing, AMSC urges the Commission

to the existence of these problems and consider the benefits of

would be catastrophic. Again, AMSC does not mean to suggest that

to permit AMSC's Gsa system to remain eligible to use the 1.6/2.4

B~~----
Glenn S. Richards
Fisher Wayland Cooper Leader

& Zaragoza
2001 Pennsylvania Avenue, N.W.
Suite 400
Washington, D.C. 20006
(202) 659-3494

June 20, 1994
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Growing Space Debris Could Put
Satellites at Risk, Experts Warn

~_oaal' "'''' ----------

strikinl. etqJerts say, linee the elqllo­
Slon of spent upper st... Ul date has
been the main source of debris In low
orbits.

Whirling debris
smuhing into more
debris is creating
orbiting junkyards.

the chain ....ction wwId caMe U­
same orbita to~ II limes as
crowelecL

"'t's clearly ....r Ul aVOlcl a teft­
fold increase," Dr. KnIIer ..iII.

NldIoIu L. J--. all .....1..
bris expert at the Kamaa IIciaIIeeS
eo.,.,..liOII. in CoIoradia Sprinp, ....
other member of the aatIamy paM\'
said lie felt Ihere WIll IIOl ---"
evidlmce to jull&e wlletIIer a cUln
reaction hadalraady ....... In any
case. he said, lIS reperalliiou milht
not materialiZie for~

. "From U .....liInaI ......... ' •
think we'renat""l0have.werry -­
about 10atllI satellltea ill ., life.
lime," he said. "I don't tblttk u's ­
imminenL" _

But Mr. JoItllaan a1Io caIIad lor ­
Slepped-up _res Ul redIa!be ­
aeneraliDn of debril, ..,.., "TIlet ::
only maltes sense as the,......_ ­
thlna to do." ::

NASA IINcIquaners is _ draft· -
ina rules that could IaDy ::
ehaaltthe....and ".. ==spacacraft. If .,.... ...
Sly, the haIdoak caUl be...., :.
ambltioul. "we l118y lie Pl\IItlIII ror _
too 1DlIdI," aaId Wa,. , wIlo .~

dll'ftlllthe wwIlllt HAM', or ~

safety and /IIIIaIIaI AIM.- III ­
W"'IGII, "wellave.Wllktllfllre ::
we run," lie ..id, ..... ... die :
reqttiNlJlelltl .... lilt......., III- ~
troducecl to minlmial etIItI. ;:

11Ie eaIieIt .. WlllIIII lie Ul _t ..
realtIual prtIlI8IIIIm fNII 1M fuel :
t.IlI1IIIor~ ...... atter ..
their payloalll have _MIl ••.....,..... ::
plaeecl in space. The .....Ita mllht be _:......-.....................­..

~...
~....................

+-~

.....
~

1MR:h. Cl'Utini nJIle tracltable items.
AIld 'alt week senaors on the ,rauncI
detected the breakup of a Russian
rocket stale hil\laboYe Earth. So far
that event has produced 38 observ­
able bitt of debris.

11Ie overall prablem firsl got seri­
GUS attention in Ihe 'lIO's as the tide
of refuse and apaceerafl became lan­
glbly Ihiclcer. GJ'lllInd-based radars.
Ihe main tool for a_1II& the -,
found steady rises in large pieces 01
lrackable debris. which ranged In
size from softballs to large habitats
for utronauts.

'.vislbIe Swarms 01 Junk

Scientists also belan to discover
that below the threshold of routine
cIeledaIIillty wu a I_rm of billions
of bill of ..... trash that raDlecl
In sue from lmall rocks to Irains of
sand. For 1nItanC:e. space sIIUllles
often came back from orbit disfig­
ured by Impact craters. as dld a few
satellites returned to Eanh for reJur­
bitII_... _luatlon. Eventually,
the rlat of_rIy iJIYIsible muae was
eatlm.CtIlIto mau up the vast major­
Ity of man·made material in orbit. In
CWKrut, the 7.1GO or so large objects
trackable by radar were iuclled to
,..-t less than , percent of the
tOlllI malS.

On Feb, II, 1188, Prelldent Ronald
Reapn issued a directive ordering
all Federalageneies to limit the len­
eration of apace debris. But in prac­
tice, lillie chaDlecl.

A January 1919 report for Ihe WIllie
H_ NatlClllal security Council
painted a bleak picture, sayinl ex­
perts increalin,ly feared that small
and large objects would inevitably
eollide, "producing additional frag·
menlS and causinl the tOlal debris
pOpulation to ITOW."

The danger. according to the 1989
report, was that even tiny debris
packed a mean punch because of the
enormous speeds of moSI everything
In orbit. A liny aluminum sphere
could harbor the energies of an ex­
ploding hand grenade.

"II is rea~ble to expecl signifi·
canl structural damage," the repon
wamecl, il such a speeding particle
hit a large spacecraft.

The 1989 repoT! warned that Irag·
mentations were rising, particularly
In low orbilS. "ThIs increase," il
warned. "represents a polential A More ExpetlSlve Allel'llllUve
Ihreal 10 the safety of manned opera-
lions In space." A more COIlly step _Id InYOI\oe

Aller years of Federal inacllvity, if moving apaeecraft out of llarm" way
nOI apathy, DaRlel S. Goldin, NASA's as missions are acCOlllp\lsllecl, alIher ..
Administrator, speUed out a high-lev- into fess-crow~ partlinl ...... or ~
el alency policy In April 1993 "10 downward into Eartll's aUII.pllere,
employ design and operallons prac. where they would bum up. ThlI opo ,.
llces that limit the generalion of or- lion could be e:t*1y. IInt:e a space- •
bllal debrIS, consistenl with miSSIOn crafl would have to have ...... and ,..
requiremenls and cost-effective- enouih fuel 10 accomplish such /IOIt· ,.
ness." II was lhe IIrsl such declara· mission IlOIls.
lion by a FederaJ agency. "Depenc"". on whit altitucle .~"

you're aI, the amowl! or pnpeIIant •.
Stlldy of Debrts Threat could be ~ or 10 perCl!lll of a ..tellite's ;;;

NASA also pakllhe National Acad- overaU mea," Mr. JaIIlIaon of Ka· =
emy of SCiences to assess Ihe debris man SCleftees sald. "'Jbat's IIlIl an r.
Ihreat in a study thaI began lasl Au- insignificant amounl." .~
IIIst and is to be completed this year. 11Ie tIIOIt eJqlellIIve option or aU ••
The academy. a private group, often would be to redesilf\apaceeratt from -:
adVIses the Government on science top 10 boClOm Ullimit debris. ponlbly ..
issues. The emerging consensus of by addina protective IIhiettIII that ~-
the 100member debris panel is said to -uti .anl off lilly Pf'lIitICUIaI and ..
be thaI a chain reaction is either keep a sate\llle from sltaltel1nl- ...
already IUlder way or Is likely to get Mr. "ruler. "'lfll'ftlll lite work •

st~~:s~ ~~r;r~~~r:'member of ~r:~~u="n= =~ r
the ac••my panel. said the situation far _lar If lttey were Ialer·
was so bIeaIt that even if nothina else nat-.Jly......... bV a ...., the
_re IaUllChlld into apace, a cascade Un"" Natielw. 0IMrWiII .......
of destrucliDn would cause a doubling tlYe~ 8I'0I*l Ul
of the numbers or pieces or flyjng klllP"" _I WWId .-u- to
debris in lOme crowded orblls OYer erode::'~~ bllllt the
the next I. years. He added that If ~
launelllirlp COftlinued at their current " ~ :re eM III~
rate each year adding to the tracu. on ..,..1•• -,.............. lie
bIe ,roup of debl'll some .. items aaId. "1'IIIJ..,....dtey haw Ul do
(l 010 newcomers and 8GO dropouts it ---1liiy have to IIYe lItere, But
thiat bum up in the atmosphere), then _ nobody -- to be rtnL" i..

"'t's 80inI to be 11Ile envlron-.I
rqulatlon everywhere. Flnt ......
cry in Ihe wllclemea, sa)'illl d!ere's a
prablem. Then cames the IlMUl'aI pro.
&reUion of dolnI the easy ltIInp, and
then Ihe harder thinls that tend to
cost more."

From Ihe start of Ihe IpllCe ace,
Orbits near Eanh have slNdily be­
come more and more Iittenld. often
by the intentlClllal discardilll of lens
caps, packlDl material, 1.1 tanks
and payload covers. A dIffe,.t kind
of inlentional debris wal aenerated in
1985 when the Reapn Admillistra­
tion smalhed a spaclIC1'IIft Ul bits
whlIe te8UJIIan antHalllllle~
crutlq some 2I5traeuble placeS of
whlrlin, junk.

But the rubbish thai is accumulat­
ing futest loday Is the kiIICI ma.
Inadvertently. For instance, the thSrd
Slap of an Ariane rocket -a_ ex­
pIodecIln orbit in ~r I_
crullDl_ pieces of speedlDJ deIIrIs
that spun aboul Earth. A.-tIer
Arlane upper stage shattered last

Cordinued Fromp.Cl
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TECHNICAL APPENDIX

I. NOTECHNICALADVANTAGESHAVEBEEN

In their comments, some ofthe non-geostationary ("non-GSa") MSS satellite

applicants claim that their systems will be superior to GSa MSS systems as a result

of lower time delay and their ability to serve handheld tenninals without large

satellite antennas. To the contrary, AMSC demonstrated that these time delay

comparisons indicate no design or perfonnance advanages for any particular MSS

satellite orbit. Conunents, Technical Appendix, at 1-4. Moreover, the large

anteIUlas needed for GSO satellite service to handheld terminals are no more

difficult to implement today than they were twenty years ago when NASA first

demonstrated handbeld MSS using the ATS-6 geostationary satellite. Thus) no

advantages can be accrued from these differences in non-GSa and Gsa systems.

LQP alleges that Jack oftransmission delay in non-GSO systems improves the

interoperability of satellite and terrestrial mobile systems and TRW asserts that

lower transmission delay in non-GSO systems will yield perceptibly better

perfonnance.1 As an initial matter, the transmission delay estimates made by LQP

and TRW are incomplete and over optimistic.2 To the typical consumer, the

differences that exist in the transmission delay ofAMSC's systems and the proposed

non-GSa systems will be imperceptible. In designing and constructing its first

1 Comments ofLQP) at 12, and Comments ofTRW, Inc., at 18.

2 LQP estimates that the total transmission delay in a non-GSa system is comprilcd of 18
msec. ofpropagation delay and 100 msec. ofdi.... proceaing delay. However. additional
bufrerinS delay is needed in non-GSO systems (but not in GSO systems) in order to enable the
non-GSa satellite handotrs to appear "seamless" to the user.. See Comments ofAMSC,
Technical Appendix, Table 1. TRW does not include any processing delay in its estimate, which
yields an exaggerated difference between the transminion delay in non-GSO and 080 systems.

J
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generation GSO system to be interoperable with terrestrial cellular systems. AMSC

has encountered no difficulties due to time delay in its transmission links and it is

not at all clear what difficulties LQP imagines. Whether the system is GSO or non­

GSOt decisions for design variables that affect transmission delay (e.g. t interleaving

depth) are made in light ofthe inherent signal propagation delay in a manner that

yields acceptable overall transmission delay. Thust the effect of differences in the

signal propagation delay associated with each of the proposed MSS systems is to

alter the tradeoffs that are made in selecting certain system parameter values.

Moreovert neither commenter provided any technical evidence 'to substantiate their

claims and both disregarded technical access delay which is inherently lower for

GSO systems.

In contrast to the charactizations made by eel and LQP, no disadvantage for

GSO MSS sateJlites is incurred by the fact that a GSa satellite requires a larger

anteMa than a non-GSO satellite in order to serve handheld tenninals.3 In the

context ofglobal service to handheld mobile tenninals with common features. the

tradeoffs involving satellite antenna size could be reduced to a set choices between

a few satellites (e.g., four) with larger antennas (e.g., 30 feet); several satellites

(e.g., twelve) in intennediate orbit with smaller antennas (e.g., ten feet); or

numerous satellites (e.g., forty eight) in low orbit with smaller antennas. Thust the

need for a large antenna on a GSO satellite is offset by the need for fewer sateUites.

Moreover, in its proposed PCSAT system that will provide service to handheld

tenninalst AMSC will employ a larger antenna than was used by NASA for

experimental service to handheld tenninals.4

3 Comments ofConstellation Communications, In.c ("eCI"), at 7, and LQP, at 12.

4 NASA's ATS-6lti1ite waseq.widt I JiIe _ ant. and used to $IVe
handheld mobile terminals in the mid.. to late 19705. AMSC's proposed PCSAT satellites will use

2
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The comments reflect general qreement as to how the 1610-1626.S MHz

band can be shared in the US between MSS and the radio astronomy.S However,

inter-service sharing problems with respect to the fixed and radionavigation services

at 1610-1626.5 MHz and the fixed, mobile, and radiolocation services and ISM at

2483.5-2500 MHz remain unresolved. The nonMGSO MSS applicants have

completely ignored foreign mobile and radiolocation operations in the 2483.5-2500

MHz band, whichpose no problems for AMSC's proposed system.6 Their treatment

offixed services in both the 1610-1626.5 MHz and 2483.5-2500 MHz bands is

superficial and in some cases at odds with internationally agreed sharing principles.

Although the comments indicate potential solutions for sharing at 1610-1626.5 MHz

with radionavigation-sateUite services in the US, the same solutions may not be

workable outside the US and the non-GSO applicants have ignored the problem of

radars in Europe. As demonstrated by AMSC and admitted in certain other

comments, interference between the proposed non-GSO systems and current and

future systems operating in other services will preclude MSS or severely limit

ten meter antennas. See Application ofPer80nal Communications Satellite Corp., filed April 7.
1994..

S All commenterI.. that protection ZOMI around radio astronomy observatoriellbould
be ob..-ved in the 1610.6-1613.8 MHz bind; however, there it 101M disaareement repnh.a
protection ofradio utronomy fi'om mobile earth .tation transmissions operating in other parts of
the 1610·1626.S MHz band.

6 AMSC's ..telUte MtennI will provide dilClitniMdon auftlcient to preclude interfel-.ce to
foreign mobile and radioloaion syltemS. The available leoaraphic separation between AMSC',
mobile earth stations and foreiID mobile and radiolocation systems will be sufficient to preclude
interference.

3
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capacity or service quality in many areas outside the US.7 Some ofthese problems

are further discussed below.S

A. Sharing With the Fixed Service at 161()"1626.5 MHz

Rather than showing that the necessary sharing constraints will have

acceptable impact, CCI opposes the proposed Section 25.213(d) requiring

protection affixed stations operating outside the United States under RR No. 730.

Comments, at 53. CCI and the other non-GSO MSS applicants apparently fail to

realize that interference to or from fixed stations operating in forty nine countries

under RR Nos. 727 and 730 likely will preclude MSS or limit the capacity or quality

of service in the1610-1626.5 MHz band throughout much ofEurope, Africa and

Asia. These fixed systems are not visible to AMSC's satellite and pose no problems

for AMSC's proposed system.

B. Sharing With the Fixed Service at 2483.5-2500 MHz

CCl, Ellipsat, and TRW propose relaxation of the power tIux density ("PID")

limit needed for protection affixed systems at 2483.5-2500 MHz, but only LQP

filed an analysis portending to show this to be feasible. 9 However, the LQP

analysis actually supports just the opposite conclusion -- that PFD limits for non-

7 See Comments ofAMSC Subsidill!)' Corporation, Technical Appendix, at 9 - 13, which
summarize the sharing problems.

S Task Groups 212 and 813 are addressing aJ] ofthe frequency sharing problems faced by the
service Jinks in aU non-GSa systems.

9 See comments ofEllipsat. at 23; LQP at 13-16 and Attachment 2 to Technical Appendix;
and TRW, at 129-131.

4
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'dibb

GSO satellites must be tightened rather than relaxed. LQP's analysis fails to address

digitalline-of-sight fixed systems~ which cannot tolerate PFD levels as high as those

associated with the analog systems addressed by LQP. 10 In addition, the LQP

analysis fails to consider the protection requirements ofeither analog or digital

transhorizon and point-to-multipoint systems in the fixed service, as specified in

Doc. 2-2rrEMP/8 ofTG 212 which is addressing the PFD issue. Moreover~ even if

analog line-of-sight systems could be used as the sole basis for establishing

appropriate PFD limits, LQP's analysis and the proposed PFD relaxation does not

take account of the need to protect fixed stations from the interference caused by all

non-GSO systems, I I

10 See Uaison Statement from ITU-R WOrkin8 Party 9D to TO 2-2 (TO 2-2 document
number not yet auipeel).

11 The LQP analyJillIaIIMI that its ay-.n il the only interferer, even thouah four co-
frequency non-GSO systems and AMSC. GSO ayRem wouJd concurrently cause interference.
Auumin8 that LQP', aMIyIis ofits interference to 1ft 1Ml08 line-of-sight system is colTeCt, the
ruultina limitina PFD level. would need to be reduaIlII by approximately 10 loa [number oCMSS
systems] in order to allow I)'ItemI other than LQP'. system to ute the bane!. For example, ifthere
were five MSS systems usina the 2483.5-2500 MHz band, the PFD limit would have to be oCtile
ordec of-149 dBW/m2/41cHz at high angles ofelevation, which represents a tightening rather
than relaxation ofthe PPO limit.

s



ARC PSG No.301 731 2238 Jun 19.94 17:03 P.07

LThomas M. Sullivan, do hereby decile as foUows:

1. I have a Bachelor ofScience desree in Electrical Engineering and have

taken numerous post-graduate COW"SeS in Physics and Electrical Engineering.

2. I am presently employed by Computer Sciences Corporation and was

formerly employed by the lIT Research Institute, DoD Electromagnetic

Compatibility Analysis Center.

3. I received in 1982 an official commendation from the Department of the

Anny for the establishment ofworldwide accommodations for mobile earth stations.

4. I am qualified to evaluate the technical infonnation in the Reply Comments

ofAmerican Mobile Satellite Corporation. I am familiar with the Manual of

Regulations and Procedures for Federal Radio Frequency Management.

S. I have first-hand experience in the coordination of frequency assigmnents for

mobile satellite systems.

6. I have been involved in the preparation and have reviewed the Reply

Comments ofAmerican Mobile Satellite Corporation. The technical facts contained

therein are accurate to the best ofmy knowledge and belief.

Under penalty ofperjury, the foregoing is true and correct.

09 -_,_2_0--".-'--,-"--:...'1__r Date Thomas M. Sullivan



CIITIrICATI or SIIVICB

I, Cynthia L. Smith, a secretary in the law firm of Fisher

Wayland Cooper Leader & Zaragoza L.L.P. do hereby certify that on

this 20th day of June 1994, a copy of the foregoing "Reply

Comments of AMSC Subsidiary Corporation" was sent by U.S. first

class mail, postage prepaid to:

Chairman Reed E. Hundt
Federal Communications Commission
1919 M Street, N.W.
Room 814
Washington, D.C. 20554

Commissioner James H. Quello
Federal Communications Commission
1919 M Street, N.W.
Room 802
Washington, D.C. 20554

Commissioner Andrew C. Barrett
Federal Communications Commission
1919 M Street, N.W.
Room 826
Washington, D.C. 20554

Commissioner Susan Ness
Federal Communications Commission
1919 M Street, N.W.
Room 832
Washington, D.C. 20554

Commissioner Rachelle B. Chong
Federal Communications Commission
1919 M Street, N.W.
Room 844
Washington, D.C. 20554

Philip L. Malet
Alfred M. Mamlet
Pantelis Michalopoulos
Steptoe & Johnson
1330 Connecticut Avenue, N.W.
Washington, DC 20036

Counsel for Motorola, Inc.

.-



- 2 -

James G. Ennis
Iridium, Inc.
1401 H Street, N.W., 8th Floor
Washington, D.C. 20005

Barry Lambergman
Fletcher, Heald & Hildreth
1300 N. 17th Street, 11th Floor
Rosslyn, VA 22209

Counsel for Motorola, Inc.

Michael D. Kennedy
Director, Regulatory Relations
Motorola Inc.
Suite 400
1350 I Street, N.W.
Washington, DC 20005

John T. Scott III
William D. Wallace
Crowell & Moring
1001 Pennsylvania Avenue, N.W.
Washington, DC 20004-2595

Counsel for Loral Qualcomm
Satellite Services, Inc.

Leslie A. Taylor
Leslie Taylor Associates
6800 Carlynn Court
Bethesda, MD 20817

Counsel for Loral Qualcomm
Satellite Services, Inc.

Dale Gallimore
Counsel
Loral Qualcomm Satellite Services, Inc.
7375 Executive Place, Suite 101
Seabrook, MD 20706

Robert A. Mazer
Nixon, Hargrave, Devans & Doyle
One Thomas Circle, N.W., Suite 800
Washington, D.C. 20005

Counsel for Constellation
Communications, Inc.

• #



- 3 -

Norman P. Leventhal
Raul R. Rodriguez
Stephen D. Baruch
David S. Keir
Walter P. Jacob
Leventhal, Senter & Lerman
2000 K Street, N.W., Suite 600
Washington, D.C. 20006-1809

Counsel for TRW Inc.

Jill Abeshouse Stern
Jane M. Sullivan
Shaw, Pittman, Potts & Trowbridge
2300 N Street, N.W., Second Floor
Washington, D.C. 20037

Counsel for Ellipsat Corporation

Larry F. Chesto
Aeronatical Radio, Inc.
2551 Riva Road
Annapolis, MD 21401-7465

Mary E. Downs
Air Transport Association of America
1301 Pennsylvania Avenue, N.W.
Washington, D.C. 20004

Dr. Robert L. Riemer
Board of Physics and Astronomy
National Research Council
HA-562
2101 Constitution Avenue, N.W.
Washington, D.C. 20418

Don F. Tang
President
Lockheed Space Systems
P.O. Box 3504
Dept. 60-01, Bldg. 104
Sunnyvale, CA 94088-3504

C. Dale Reis
Vice President
Raytheon Company
1001 Boston Post Road
Marlborough, MA 01752



- 4 -

Victor J. Toth
Law Offices of Victor J. Toth
2719 Soapstone Drive
Reston, VA 22091

Paul J. Sinderbrand
Dawn G. Alexander
Sinderbrand & Alexander
888 16th Street, N.W., Suite 610
Washington, D.C. 20006-4103

Counsel for Wireless Cable
Association International, Inc.

Linda C. Sadler
Manager, Government Affairs
Rockwell International Corporation
1745 Jefferson Davis Highway
Arlington, VA 22202

Guy M. Gooch
Director, Systems Engineering
Mobile Communications Satellite Systems
Rockwell International Corporation
400 Collins Road, N.W.
Cedar Rapids, IA 52498

Thomas Trimmer
u.S. Army
Hoffman II
200 Stovall Street, Room 9S65
Alexandria, VA 22332

Stephen L. Goodman
Halprin, Temple & Goodman
Suite 650 East Tower
1100 New York Avenue, N.W.
Washington, D.C. 20005

Counsel for AirTouch

David A. Gross
AirTouch Communications
1818 N Street, N.W.
Washington, D.C. 20036

Eugene S. Cavallucci
Adrew S. Hament
Harris Corporation
Aerospace Systems Division
P.O. Box 94000
Melbourne, FL 32902-9400



- 5 -

William H. Stine, II
National Business Aircraft

Association, Inc.
1200 Eighteenth Street, N.W.
suite 200
Washington, D.C. 20036-2598

Trevor Nash
Barclays de Zoete Wedd Limited
Ebbgate House
2 Swan Lane
London EC4R 3Ts

Jose A. Apente
American Red Cross
National Headquarters
washington, DC 20006

Stephen L. Rose
Director
Information Resources Management
Peace Corps
1990 K Street, N.W.
Washington, D.C. 20526

G. Kirk Finch II
Vice President, Business Development
Apogee Services, Inc.
140 Dalkeith Glen
Arnold, Maryland 21012-2103

Patricia Mathis
President
Mathis & Associates
2000 S Street, N.W.
Washington, D.C. 20009

Dr. Willem A. Baan
Spectrum Manager and Senior

Research Associates
National Astronomy and Ionosphere

Center
Arecibo Observatory
P.O. Box 995
Arecibo, PR 00613

.-



- 6 -

Marilyn Mohrman-Gillis
Lonna M. Thompson
Association of America's Public

Television Stations
1350 Connecticut Avenue, N.W.
Suite 200
Washington, D.C. 20036

Paula A. Jameson
Gregory Ferenbach
Public Broadcasting Service
1320 Braddock Place
Alexandria, Virginia 22314

Sylvia S. Winik
Pamela J. Brown
Corporation for Public Broadcasting
901 E Street, N.W.
Washington, D.C. 20004-2006

Tom W. Davidson, P.C.
Akin, Gump, Strauss, Hauer &

Feld, L.L.P.
1333 New Hampshire Avenue, N.W.
Suite 400
Washington, D.C. 20036

J. D. Hersey
Chief, Spectrum Management and

Radio
u.s. Department of Transportation
United States Coast Guard
2100 Second Street, S.W.
Washington, D.C. 20593-0001

Mary Jane Moose
Executive Vice President
Travel World, Inc.
1500 Wilson Boulevard
Arlington, virginia 22209

Frank R. Jazzo
Fletcher, Heald & Hildreth
1300 North 17th Street
11th Floor
Rosslyn, virginia 22209

Counsel for Conus Communications
Limited Partnership

...



- 7 -

Donald K. Dement
Presidnet
Novacom, Inc.
1568 Ritchie Lane
Annapolis, MD 21401

Theodore A. Miles
Donald Lockett
Lucille Pavco
Mary Lou Joseph
Peter J. Loewenstein
Michael Starling
National Public Radio, Inc.
635 Massachusetts Avenue, N.W.
washington, D.C. 20001-3753

David Cosson
L. Marie Guillory
National Telephone cooperative

Association
2626 Pennsylvania Avenue, N.W.
Washington, D.C. 20037

H. W. Beningfield
Director of RF Engineering
H.W. Beningfield, Ph.D
5353 West Bell Road M/S51RAV
Glendale, AZ 85308-9000

Peter A. Rohbach
Hogan & Hartson L.L.P.
555 13th Street, N.W.
Washington, D.C. 20004

Bernard J. Trudell
6100 westchester Park Drive
College Park, MD 20740

Nancy J. Thompson
COMSAT Mobile Communications
22300 COMSAT Drive
Clarksburg, MD 20871

Paul R. Schwedler
Carl W. Smith
Defense Information Systems

Agency
701 S. Courthouse Road
Arlington, Virginia 22204



- 8 -

Jorge Vega
Thomas P. Perkins
W. Scott McCollough
Dan Morales
Attorney General of Texas
P.O. Box 12548, Capitol Station
Austin, Texas 78711-2548

Dr. Roosevelt A. Fernandes
Senior Research Scientist
Grid Management
southern California Edison

Company
6090 North Irwindale Avenue
Irwindale, California 91702

Robert P. Crow
Crow Associates
4725 Bywood Court
Colorado Springs, CO 80906

J. H. Nunnally
General Manager
Westinghouse Electric corporation
Westinghouse ESG
West Building
P.O. Box 1897
Baltimore, Maryland 21203

Larry P. Yermack
Vice President and General

Manager
Space Products
Fairchild Space and Defense

Corporation
20301 Century Boulevard
Germantown, Maryland 20874

~a.ly~
CYnt iaL:Smith


